In s p i t e of exudation experiments usually made,it i s very d i f f i c u l t t o reach the real concentration of sap elements,for exudate volumes a r e very small and exudation times cannot be too long.
As shown here,the sap composition was determined by electron probe analysis(1) The exudates were collected under water saturated paraffin oil.The concentration of the following elements: K,Si ,P ,Cl , S , Mg ,Ca and Na were measured,from 0.2 nl microdrops,with a Cameca MBX electron probe analyser(l2 kV,50-100 nA,beam diameter:90-100 um).Concentrations a r e expressed i n mmol.1 (mM).Thosemeasures c o n s t i t u t e a f i r s t experimentation i n the case of plant material.
-Comparison between c u l t u r e solution and sap.Evolution with time.
A f i r s t experiment was made with the "521" variety,during which the sap was collected every hour during 5 hours.The wheat seedlings,two week old,are grown i n the Knop's c u l t u r e solution,to which i s added 0.2 (mM) sodium silicate.The exudation process i s then s t a r t e d i n the same solution(which has a pH of 5.5).
exudate elements .
H indicate a t what time t h e sap was collected vol i s the volume (~1 ) of hourly exudates.
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19842117 Some elements a r e found i n t h e sap a t h i g h e r c o n c e n t r a t i o n than i n t h e c u l t u r e s o l u t i o n , f o r example potassium: [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] (mM) ,p hosphorus,sil i c o n and c h l o r i n e : 3 t o 8 mM .Concentrations o f sodium,sulfur and magnesium a r e v e r y c l o s e t o those o f t h e c u l t u r e solution,and t h e r e f o r e presumably f o l l o w t h e water f l o w i n t h e r o o t s . 0 n t h e contrary,calciurn i s found a t a lower c o n c e n t r a t i o n i n t h e sap than i n t h e s o l ut i o n ( t a b 1 e 1).
The exuded volumes a r e l a r g e d u r i n g t h e f i r s t , a n d m a i n l y ,the second hour,and then seem t o s t a b i l i z e , o r e v e n t o decrease s l i g h t l y so t h a t , i n s p i t e o f t h e v a r i at i o n s of c o n c e n t r a t i o n s w i t h time,the h o u r l y exuded amount remain comparable,partic u l a r l y a f t e r t h e t h i r d hour.
2 -E f f e c t o f c u l t i v a t i o n c o n d i t i o n s on sap c o n c e n t r a t i o n i n t h e case of "521" andnTarasque" v a r i e t i e s .
I n t h i s s e r i e s of experiments,the 2-week o l d p l a n t s a r e grown and exuded i n Knop's s o l u t i o n , w i t h o r w i t h o u t a d d i t i o n o f sodium s i l i c a t e a t v a r i o u s concentrat i o n s . A f t e r two hours and a half,the exudate i s c o l l e c t e d and discarded.Then,the exudate o f t h e f o l l o w i n g 30 minutes i s c o l l e c t e d f o r a n a l y s i s . I n t h a t way,the exudat i o n has most 1 i k e l y reached t h e s t a b i l i z e d stage. .The s i l i c o n c o n t e n t i n t h e sap increases w i t h t h e s i l i c o n c o n t e n t i n t h e sol u t i o n ( f i g . l ) .
-I n f l u e n c e o f t h e s i l i c o n o f t h e c u l t u r e s o l u t i o n
. P l a n t s grown w i t h o u t s i l i c o n show a small amount of i t i n t h e i r sap(O.ZrnM), which i s probably coming from e i t h e r t h e s i l i c o n o f t h e p l a n t i t s e l f , o r a p o l l u t e d c u l t u r e s o l u t i o n ( d u s t , i m p u r i t i e s i n b i d i s t i l l e d w a t e r ) .
.The s i l i c o n amount i s g r e a t e r i n t h e "521" sap than i n t h e "Tarasque" sap. The d i f f e r e n c e i n c r e a s e s w i t h t h e S i c o n c e n t r a t i o n o f t h e c u l t u r e s o l u t i o n .
.The s i l i c o n c o n t e n t o f t h e exudation s o l u t i o n has an i m p o r t a n t e i n f l u e n c e on t h a t o f t h e sap w i t h i n t h e t h r e e hours process s t u d i e d here:
-i n c r e a s e i n t h e case o f p l a n t s grown w i t h o u t s i l i c o n and exuded i n a s o l u t i o n c o n t a i n i n g 0.05 mM s i l icon,or -decrease when t h e exudation s o l u t i o n c o n t a i n s no s i l i c o n , i n t h e case o f p l a n t s grown on a + 0.05 mM S i s o l u t i o n .
These phenomena a r e observed i n both wheat v a r i e t i e s . 
-V a r i a t i o n s o f elements c o n c e n t r a t i o n s w i t h t h e age o f
t h e p l a n t s F i g u r e 2 . Elements c o n c e n t r a t i o n s i n t h e sap o f 2-and 4-week o l d p l a n t s (Means values + s e m, n=3) f a b l e I 1 .Concentration and amount o f s i l i c o n exuded by 2 and 4 week o l d p l a n t s (means values 2s e m).
F i g u r e 2 shows t h a t t h e K, P and C1 concentrations i n c r e a s e w i t h t h e age o f t h e p l a n t s . I n t h e 2-week o l d p l a n t s , t h e t h r e e elements a r e more concentrated i n t h e sap than i n t h
e solution,and t h i s phenomenon i s more e v i d e n t w i t h t h e 4-week o l d plants.The water f l o w r a t e s a r e g r e a t e r a t 4 week than a t 2 week and t h e t r a n s p o r t i s more i m p o r t a n t i n o l d e r plants.With r e s p e c t t o t h e c u l t u r e solution,an over-conc e n t r a t i o n i n t h e sap i s reached w i t h t i m e ( t a b l e I 1 and f i g . 2 ) . The s i l i c o n , w h i c h i s a l s o over-concentrated i n t h e sap o f 2-week o l d p l a n t s , remains more concentrated i n t h e 4-week o l d plants,but w i t h a sap c o n c e n t r a t i o n a lmost d i v i d e d i n half.However,table I 1 shows t h a t i t s exuded amount i s nevertheless g r e a t e r a t 4 week than a t 2 week.
I n t h e case o f s u l f u r , i t s c o n c e n t r a t i o n i s c l o s e t o t h a t of t h e c u l t u r e s o l ut i o n i n 2-week o l d ~l a n t s , w h i l e i t seems t o over-concentrate,in comparison t o t h e c u l t u r e s o l u t i o n , i n t h e 4-week o l d p l a n t s . L a s t l y , t h e r e s u l t s a r e more v a r i a b l e i n t h e case o f calcium,sodium and magnesium.
I n f l u e n c e o f t h e pH o f t h e c u l t u r e s o l u t i o n .
Two-week o l d p l a n t s o f t h e "521" v a r i e t y a r e grown and exsuded i n h a l f d i l u t e d Knop's s o l u t i o n , c o n t a i n i n g 1mM sodium s i l i c a t e , p H o f which i s s e t a t 6,0r a t 7.5. 
week Concentration
The s i l i c o n c o n c e n t r a t i o n i s t h e o n l y one t o be g r e a t e r i n t h e pH 7.5 s o l u t i o n than i n t h e pH 6 one ( f i g . 3) .The c o n c e n t r a t i o n s o f t h e o t h e r elements remain unchanged (P,S,Mg) ,or decrease (K,C1 ,Ca,Na). 
I n f l u e n c e o f s i l i c o n on phosphorus a b s o r p t i o n When t h e r e i s s i l i c o n i n t h e c u l t u r e s o l u t i o n , t h e P c o n c e n t r a t i o n o f t h e sap increases ( f i g 4) .But i t should be n o t e d t h a t t h e a d d i t i o n o f s i l i c a t e b r i n g more sodium i n t h e s o l u t i o n . I n t h e case o f f i g . 4 -B e (experiments on "521" v a r i e t y o n l y ) ,
t h e c u l t u r e s o l u t i o n s w i t h o u t s i l i c a t e r e c e i v e sodium s u l f a t e i n such a n amount t h a t t h e Na c o n c e n t r a t i o n i s t h e same i n t h e s o l u t i o n s w i t h o r w i t h o u t s i l i c o n . I t can be n o t i c e d t h a t t h e wheat grown w i t h o u t s i l i c o n takes more phosphorus than i f grown w i t h ri1ica.However t h i s discrepancy i s l e s s c l e a r than t h a t o f f i g 4.Therefore,Na can be t h o u g h t t o p l a y a g r e a t e r r o l e t h a n S i i n t h e i n c r e a s e o f P concentra t i o n when c u l t u r e s o l u t i o n c o n t a i n s sodium s i l i c a t e .
. Conclusion
With o u r t e c h n i c s , i t has been p o s s i b l e t o make,on each sample,the q u a n t i t a t i v e a n a l y s i s o f t h e main elements contained i n t h e sap.These experiments have p r i n c i p a ll y demonstrated t h a t microsamplings a r e q u i t e f e a s i b l e and t h a t t h e elements t h e y c o n t a i n a r e i n adequate c o n c e n t r a t i o n t o be determined w i t h t h e e l e c t r o n probe anal y s e r .
Although t h e values a r e r a t h e r v a r i a b l e due t o t h e l o w number o f t e s t e d samples,those f i r s t experiments show t h a t i t i s consequently p o s s i b l e t o s t u d y t h e appearance i n t h e sap,and hence,tbe a b s o r p t i o n and t h e conveyance,of a r a t h e r l a r g e number o f elements i n a g i v e n sample,according t o d i f f e r e n t pararneters:age o f p l a n t s v a r i e t i e s , c o n d i t i o n s o f c u l t u r e . . . . F i n a l l y , t h e a b i l i t y t o analyse v e r y small volumes o f l i q u i d s opens t h e way t o sampling exudates c o l l e c t e d w i t h i n a v e r y s h o r t time.This would a l l o w t o reduce t h e way t h e r o o t s a r e a f f e c t e d b y b o t h e x c i s i o n and l a c k o f a e r i a l p a r t s -I t would a l s o make i t p o s s i b l e t o r e a c h a sap composition as c l o s e as p o s s i b l e t o t h a t of t h e whole p l a n t .
(1) - MOREL F. and ROINEL N. J. Chjm. Phys. -66 (1969) . 
